I. Introduction
India's rural sector has been subject to many and repeated shocks over time -floods, droughts, epidemics, erosion of top soil, lowering of water table -to name just a few. Whereas much has been written about the evolution of real state gross domestic products of Indian states, relatively little has been reported about the behaviour of consumption and welfare implications thereof. In fact, consumption has, more often than not, been considered only in the aggregate in macroeconomic analysis.
1 What is undeniable, however, is that average consumption, with relatively small changes in distribution, is linked to living standards and is, therefore, a welfare measure of critical importance.
In the extant literature either income or consumption expenditures as measured over short periods of time (say a year) have been regarded as proxies for the material well-being of households. However, economists have long recognised that a household's sense of well-being depends not just on its average income or expenditures, but also on the risks it faces. Further, the concept of poverty should not be visualised in a static context but should permit changes in the states of nature and uncertainty of consumption outcomes. These alter the vulnerability of the household and affect its sense of well-being.
In this paper I provide estimates of the vulnerability of the consumption of rural households in India and compute average as well as certainty equivalent growth rates of consumption for representative (average) households for fourteen major The plan of the paper is as follows. In section II I briefly survey the empirical literature on vulnerability. I make a distinction between measures based on household level data and measures based on aggregate data when household level data is not usable. A measure of vulnerability based on such aggregate data is discussed in Section III. Section IV discusses results on vulnerability for these fourteen states.
Section V concludes.
II. Brief Overview of the Empirical Literature on Vulnerability
Extant literature has distinguished between three forms of vulnerability Quisumbing 2003a, 2003b ) -(i) vulnerability as expected poverty (VEP) or an ex ante measure of vulnerability; (ii) vulnerability as expected low utility (VEU) or an ex post measure of vulnerability; and (iii) Vulnerability as Uninsured Exposure to Risk (VER)
VEP
VEP was first proposed by Chaudhuri et al. (2002) . Vulnerability is here considered as the probability that a household will fall into poverty in the future. Thus we have:
where V it is the vulnerability of household i at time t. c i,t+1 is this household's consumption at time t+1 and z is a poverty line. This is readily extended to the case where vulnerability rises with the length of the time horizon. Define R i (n,z) as the probability of observing at least one spell of poverty for n periods and write:
This methodology then uses I(.) as an indicator equalling 1 if the condition is true and zero otherwise and considers household to be vulnerable if risk in n periods is greater than a threshold level of probability, p. Thus we have:
Empirically Chaudhuri et al. (2002) 
The probability that a household will be poor in the future (say at at time t+1) is given by:
This can be estimated using cross section data. However, it is sensitive to distributive assumptions about the error term. Further the accuracy of the estimates depends upon whether the distribution of consumption across households, given a set of characteristics at a given point in time, is an accurate representation of the timeseries variation of the consumption of the households. Ligon and Schechter (2003) define the vulnerability of a typical household as the difference between the utility from a certainty equivalent consumption (z ce ) sufficient to ensure that the household is not regarded as vulnerable and the expected value of the actual utility of the household from its (risky) stream of consumption. They then define vulnerability as the sum of three components: poverty (on average), aggregate risk and idiosyncratic risk. Minimization of vulnerability is then tantamount to maximizing expected utility.
VEU
Consumption of a household c i , has a distribution over different states of the world.
Then vulnerability is defined as:
where U h is a weakly concave, strictly increasing function. This can be rewritten as:
The first term is a measure of poverty -the difference between utility from z ce and actual consumption, c. The second term is a measure of the risk that the household faces. As Ligon and Schechter (2003) show this term can be split up into a measure of aggregate risk and a measure of idiosyncratic risk. Thus we cane write: 
Of particular interest are the parameters λ and β as they capture the effects of aggregate and idiosyncratic shocks, respectively.
Empirically as Gaiha and Imai (2004) argue, this can be more difficult than identifying a poor household. Vulnerability depends on the severity of shocks -both idiosyncratic as well as general. Typically households are better able to cope with idiosyncratic shocks as opposed to general shocks. Within the context of measurement poverty, as Gaiha and Imai argue, it is important to identify those households that become chronically poor as a result of such general shocks. This measurement necessarily involves the use of household level data. In this vein Gaiha and Imai (2006) in an important analysis assess the vulnerability of rural households in the semi-arid tropics of South India. They employ both ex ante and ex post measures of vulnerability and show that idiosyncratic risks account for the largest share (37%), followed by poverty (35%) and aggregate risks (22%). Thus despite some risk sharing at the village level the rural population, particularly the landless, less educated, members of socially disadvantaged groups and small farmers, are vulnerable to idiosyncratic risks. Such risks force them to reduce consumption thus aggravating poverty and vulnerability.
III. Measure of Vulnerability: The present paper's approach
The ICRISAT data set used by Gaiha and Imai is unusual in that it traces the same households over a period of time. In the case of the National Sample Survey, however, this is not the case. Nevertheless, the NSS data sets have the advantages that they cover the whole country and not just the semi-arid parts as the ICRISAT data set does and that the NSS Rounds (especially the quinquennial rounds) survey a much larger number of households than the ICRISAT dataset.
In the case of the NSS data set, then, two routes are open to assessing vulnerability of consumption growth. One could use the cross section techniques of Chaudhuri et al. (2002) . Doing this will, however, be subject to the criticism of this technique listed above. Also it would not be straightforward to arrive at comparable measures of the evolution of vulnerability over time. Alternatively, one can use a technique that focuses on the aggregate data. This ignores distributional considerations 2 but has the advantage that it provides consistent measures of vulnerability that are comparable over time.
The present paper uses the latter approach. 3 This is due to Auffret (2002 Auffret ( , 2003 . He provides a framework to compute vulnerability using aggregate data.
This methodology essentially involves computation of a rate of growth of real consumption with no uncertainty that would give a representative consumer the same utility as the observed (uncertain) 
Hence the variance of per capita 2 It can be argued that ignoring distributional considerations is not a serious drawback in view of the relative stability of the Gini coefficient of consumption in these fourteen states over these rounds of the NSS Ravallion 2002, Jha 2004) . 3 Estimation for NSS data sets along the lines of the cross-section analysis conducted by Chaudhuri et al. (2002) is a complementary analysis which can, fruitfully, be the subject of future research. σ where var and E refer to unconditional variance and expectation. Auffret (2002) shows that this consumption process has the advantage of not violating the assumption of non-negative consumption and can be derived as the optimal outcome in a general equilibrium model with constant returns to scale technology defined by dY/K = a dt + s dZ where K represents the stock of capital, dY is the instantaneous output and the technological coefficients {a,s} are exogenously specified constants with s>0.
Defining and Measuring Certainty-Equivalent Consumption Growth
Following Auffet assume that (iii) The rate of time preference is β > 0.
Per-capita consumption at any time t is given by
. Expected utility is 
IV. Results on Vulnerability of Consumption in Rural India
A simple plot of the growth of per capita consumption in these fourteen states (not reported here) over this time reveals that there has been much variability of pre capita consumption growth in each of these fourteen states. In the other two periods both actual consumption growth and certainty equivalent consumption growth were negative. Punjab also appears to have been subject to considerable consumption shocks. Both actual and certainty equivalent consumption growth were negative during 1960-69. Consumption growth was quite rapid during 1970-78 and 1984-90 
V. Conclusions
Whereas much has been written about the evolution of real state gross domestic products of Indian states, relatively little has been said about the behaviour of consumption. In fact, consumption has, more often than not, been analysed only in the aggregate in macroeconomic analysis. What is undeniable, however, is that average consumption, under relatively small changes in distribution, is linked to living standards and is, therefore, a welfare measure of critical importance. This paper has emphasised the implications of one aspect of consumption -its variability -in India's rural sectors. It has argued that the high variability of consumption in the rural sector has led to certainty equivalent consumption growth being substantially lower than actual growth in many cases. Thus, welfare in India's rural sector has been rising more slowly than would be indicated by the movement in actual consumption growth or state GDP per capita growth. Such variability and the inability of rural consumers to smoothen consumption over time, partly due to poor or non-existent insurance facilities, have led to a situation where certainty equivalent consumption growth has been sluggish. This should be a matter of immense policy significance.
Indeed it can be argued that the analysis in this paper is only suggestive, since the estimation has been done at the relatively aggregative level of individual states and data for recent time periods are not used. It would be useful to assess fluctuations in the average rates of growth at more disaggregated levels -say agro-climatic zones or even at the district or block level. This would blunt genuine concern that analysing consumption data at the level of states obfuscates distributional issues. Furthermore, the disaggregated analysis could be conducted using data collected involving consistent methodology post 1999-2000.
This analysis also has implications for the analysis of poverty. A statistical measure of poverty based on consumption or income at different points of time ignores the fact that variability of its consumption has an impact on the utility of the household. If a utility interpretation were given to the standard measures of poverty it would have to be that such standard measures of poverty implicitly assume that the consumption stream is certain. It could be that a household that is regarded as having risen from below the poverty line to above it during any time period may actually have experienced considerable variations in consumption during this period, so that in terms of certainly equivalent consumption the household may still be below the poverty line. Assessing vulnerability is, therefore, fundamental to any assessment of human welfare and an approach that focuses only on observed consumption at a point in time without reference to the history of such consumption, is subject to the risk of misrepresenting vulnerability.
